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spondingly increased electrical charge. The turmoil compels mechanical contact between the drops, whereupon, the disruptive equalization of their electrical potential breaks down their surface tensions and insures coalescence. Hence, once started, the electricity of a thunderstorm rapidly grows to a considerable maximum.
After a time, the larger drops reach, here and there, places below
which the updraft is small—the air cannot be rushing up everywhere----
and then fall as positively charged rain, because of the processes just explained. The negative ions, in the meantime are carried up into the higher portions of the cumulus, where they unite with the cloud particles, and, thereby, facilitate their coalescence into negatively charged drops. Hence, the heavy rain of a thunderstorm should be positively charged, as it almost always is, and the gentler portions negatively charged, which, also, very frequently, is the case.
According to Simpson's theory, it would seem that where convection is most vigorous, and electric separation most active, the cloud must be negative above and positive below. But, exactly, the opposite polarity, positive above and negative below, has been indicated in most cases observed by C. T. R. Wilson,1 Schonland and Craib,2 and Worm ell.3 However, Simpson4 has argued that these contradictions may be more apparent than real, and not at all adverse to his thoery; but Schonland5 is not convinced, and the question is still open, with need for further observations and experiments.
Such, in brief, is Simpson's theory of the origin of the electricity in thunderstorms; a theory that fully accounts for the facts of observation, and, in turn, is itself abundantly supported by laboratory tests and imitative experiments.
If this theory is correct—and it seems well founded—it must follow that the one essential to the formation of the giant cumulus cloud, namely, the rapid uprush of moist air, is also the one essential to the generation of the electricity of thunderstorms. Hence, the reason why lightning seldom occurs, except in connection with a cumulus cloud, is understandable and obvious. It is, simply, because the electrifying process of splashing is vigorously active in this cloud and nearly absent in others.
The occasional lightning in connection with snowstorms, dust storms and volcanic eruptions, may, in each case, be due to the fact that the collision of solid particles produces electrification.6
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